Effects of calcitonin gene-related peptide on the adenylate cyclase system in cultured rat skeletal muscle cells.
Adenylate cyclase (AC) activity in skeletal muscle cells isolated from new born rats was increased with time in culture, indicating the presence of heterologous supersensitivity as in the case of denervation in vivo. The effect of addition of calcitonin gene-related peptide (CGRP) to the cultures of skeletal muscle cells on increase in the AC activity was studied. The increases in AC activity stimulated by CGRP, isoproterenol, NaF and forskolin were depressed by exposure to CGRP (1 microM) for 24 hours, depression of CGRP-stimulated AC activity being the greatest. The extent of reduction in increase in AC activity depended on the concentration of CGRP and duration of exposure. The AC activity stimulated by CGRP was also decreased by exposure to dbc-AMP for 24 hours. When muscle cells were exposed to CGRP for 3 days, no significant difference among the AC activity stimulated by NaF, forskolin and CGRP was seen. These results suggest that exposure to CGRP for one day caused mainly homologous desensitization of the CGRP receptor, whereas exposure for 3-4 days caused heterologous desensitization of the AC catalytic unit, perhaps by elevating the c-AMP level in the cells. These results imply that CGRP, which is located in the motor nerve terminal, may play a role as a physiological trophic factor on skeletal muscle.